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305-503 

CHSSSUI 200-4 SOlSOHttM 109§ 105 

[^sj] KR 
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KR 
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£r ^£^1 7l^Hl M(M>2)7flSl 3^*H *fl2:*Rr 7>>£ 

^r3<H Slfe N7fl^1 <y^E^, N7fl^ <y^E| ^ ^R^^ ^l^B]fif 3^}^°] «?] ^ Zj-Zj- 
£ ^^>5] <^^>^ il # ^r>l44 ^^Sjjl, B^*}^ N7fl^ ^I^Eil; 

£ 4 

rf cmos 7i#, <y^Ei, 7>^ <y^Ei , 
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7} 1 ?! Stacked Variable Inductor} 



£ 5tt £ *fl l ^UHH 4^ CM0S7l#^r <X-g-sH ^Xl 7l^Ml 3-§- 

£ 6a ^ £ 6bfe ^3 XI 1 ^7>HH tfr€- 7>^ <?1^E^ ^ 7 >2)S1- 

£ 7^r 2 ^*HH ^ 7^ ^l^Eil- £^7} 7^^o) 

£ 8^ XI 3 ^HSl 7^3. 37flS] ^ofl 37 fl^ oj^E^l- °1 

£. 9a i 9d^r Xl 3 ^HH ^ 7>^ $1333 tf^- S.X\Z\ 

-n safe i^l-ojcf. 

£ lO^r ^3 ^1 8 ^*HH *r-E- 7>^ S133* ^^^>7l 3tb 7B^ 
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JE 11 ^ 51 12^r ^*HH 4^- 7}^ <y^EiS^ 4#°1>£ 

CMOS ^S^l^i 5. rf^. 27fl ol^-o) aofl 0 A^Q iSH 1 ^*}* ol^-^>c^ 

^I^^^l- 7}^ ^ S\5m ?H W ^H^K 

<n> RF IC^^r cf^^lr ^ti]^(900MHz cellular, 1.5GHz GPS, 1.9 GHz PCS, 2.4 GHz 

Blue-tooth, 5.2GHz WLAN)«- ^r-%-?>}7] ^*1W, RF l-^-o] 33 c) ^t^ji o^rf. o] 
^ zj- a^^ 9 ^o] ^4^7> tfJLJELS. *| e| *>7l ^/^Ai5)S£ 
4^ ^Joj A^Sl7l ^^-o]cf. 7flel^ ^4^7> n}#6fl ^/^3)3-7> 

^^Mfe- ^££r impedance matching circuit)7> ^-^^-ojcf. 

<12> ^rS- <el^^sq- 7l3flAlE^ ^s)±rt-H ^ 3 ^ Sl^Ej^ 7^^^ 

^o] A>-g-5]^n>, 7 }-i£ ^E^ A>-g-5] ^ <^ 7 > 7\S>\ &t}. ^ ^ ^ 7 }l£ 

7l3flAlEi7> 7>^«11^^, S\S.*]]*] <$/^ 'a^Ci^ <^7}-*| 7fleH ^ 

<13> ols>, ^^-tf £^1"* ^-S^H #2fl7l#o]j cq^ ol^ E ^^. ^t^t}. 
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<w> ^ , 1* #efl 7l#«Hl S]tr $1^* II 14 2. 

j= 2«n 3^3^ ^Hfl^ ^Bfl^un, ii2, ii3)^i ^^Eii- 

^ 7l^# Cl-g-^j- <?]^Ei^ ^l^^il- 7^1^ #ol7l 

^^^i ^ <5!<5^(111, 112, 113)* ^1^. <a^^H A>^>J1 $1 

<is> n&|i4 oie^ ajf^ ^I^e^ 3:^£r, Sl^S ><>H3 7^ t^a]^ 

£- ^ ^^r(f res )7} 0.9-1.8 GHz ^o}^\ =L ^^ofl^ a>-§- 

<16> Cf^-AS, £ 2°f| 5.^1 t\lL °X±r £0], ^Efl 7)^2) 91^]^ ^^^^M] 

U^r ?m^r ^1§>^, 7>i£^ A}-g-*}^ 1-71-^ ^o] 

<17> £ 3 £- 7]^ 7>«£^ <^JeL ol^Eil; 5LA)^J1 olcf. ^Sflofl^ ^ ^ 7> 

£ °J^Ei 7l#^r ^E] tL(active)°J^Ei7l- cfl^o)^^^, o]^ £ 34 £0) ^-7>^o. 
S. 7>^ 0.5.^1 7>^^r ^ ^ S.^lol 

^ w o^^ fe^r ^^Ei ^^(Quality factor)!- 7}^)^r o]$o) oit}. ZL&m-, -f-7> 
*\9l ^^2.7} 1-2 GHz ^^Hr^ ^>^>7l7> <H3£ 7>xlZL 

<18> n}-eM, ^5.^ 7>^^«?l^El ^d\]X] Cf^Dfl^" CM0S7l^3f oj-g- 
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<19> ^-SH, AflS.^- o| 7 }-i£ o]^Eil- »1A1^>JL^> 

< 2 i>£. acfs. <y^Ei<4 i^># oi-g-^o^ <y^^^i- 7>^^ 

^ ilH^- *H q&X\ oi^Bfl^ ^ cf#«H^-g- RF IC^ ^*33^r #<a *r 

<22>£- SL^*- ii?fl^Kr ^ofl til^fl 

<23> av^*v «fl^*>7l ^ 3.>H , ^-tgo. «v £ ^ 71^-^1 M (M 

>2)7fl^ *ll2^Rr 7>£ tl^B^ofl flo^, ^ N(N??M) 

1 ifl*l A N <?]^^ ^ 3#§^ ^e^ *fl i £ ^ 2 

is 4, ^>M-^ ^7>i- sf-^H t^*!*), ^3 A-xW 

<Q&X\t± II ^ E^T^ 1 i^^l ^1 N <a^Ei ^>°1^1 ^l^fe 
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<24> ^ t ^ CM0 S7l^H A>-g-^o] o]^ cf#«fl# 7l#<M ^S. ©l-g- 

7>^^>jl ( CMOS 7l#^r ©l-g-*H ^#*>Jl, ^4)3 4i*Kr 
MOSFETolcf. 

<25> j£th 1 *fl*l *fl N <y^El ^©] £ 2 7flS] *1^E^ ^# ^3. ^ cf 

= 7fl ^£ $JUL, 7}^ ©1^33 o]^^^^ 7^^ ^ %1 i^^l ON/OFF 

<27> ol«4 ^ a^^j ^^B^ 900MHz, 1.5GHz, 1.9 GHz, 2.4 GHz ^ 5.2GHz ^ 

^MSi 27^ i^Kr t}#ifflJ=-g-.©3. #-§-7p§^}Jl, ^1 2GHz ol^S] -g-^ ^ 

<28> O]*}, £ Wj-E^^ -MAHl^ ^«-fV #£*H <*HI*| ^ 

neiM-, £ ^Ajoili-^ oc^ 7 }7] cf^ ^Bfls. ^€ ^ 54°.^, £ ^ 

<29> (^Al^l 1) 
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<30> o]*} f £ 4 5* £ X] 1 ^*HH 4^ ^3^S <a^^# 

^Ml^l ^^W. £ 4^r XI 1 ^*HH 7>^ <y^Ei# €^*>7] 7fl 

^£.<>1j1, £ 5^ Xl 1 ^HH 44*1 CM0S7l^# ^l-§-^>^ ^] 7]$r<#<% ^-g-s]fe 

<3i> r= 41 . ^-s^, CM0S7l^# oj-g-^V #j=l ^i^EKLl ^ L2) A}°l6fl ^ 

^^)±.^>(6)» <a^H ON/OFF^Hl cfs. #3 ^Jd^Af 7M£^- I7fl 
3 ajf^ ^33^ 7>^ <y^El» ^ ^ $13 3 (LI £ L2) z]- 

zJ-S] ^^Hr £E! 2(P0RT1, 2)°fl ^^Jl, Ej-^v^ ^(7,8, 9H ^*fl 

M(6)^ $13302)4 ^1 3^r*l<H 
< 32 > s. 5 ^ 7l^Hl 7>«i $1334 Qjcfla £Al^r}j7 olcf. ^til^o] 

CMOS ^-4 a! 51 ^1 ^ ^o\] ;£<£^4 ^%4 ^iS ^-lo^ 7>¥i $1 

33?> ^^3^<H 5^4. £ 54Hfe # 67114 ^-4^(1,2,3,4,5 ^ 6aH *g^S)<H 
^4^J i*K6a)fe 4€- f-Hl «8>83<H &4. H^, <S^m £3 
(7,8,9,19,11 g 12)«*fl 4^ ^ S sat]-. 4^, ^HH*m 67fl4 ^ 

^« ^€ oflJL ^^^^^nV, ol 7 fl^7V ¥dl- ^ #$I*V4. 

HL*1, ^4(6)7} #4=^#4 4€- ^1 ?JJl5. £Al^>ji oio L | i 

«fl# §<H ^MH6a)» 4i4(6)4 *§^Rr ^ 4°o^ 7>^ 

##°14. 

<33> ^AHloflA^ *}Jf $134(L2)^r 7l^^S^-Ei 3^^fl ^-^(4) oil ^4^, 

$134(L1)tt 6*1*1) ^#(1)<H1 *§^4<H 5U4. JE«r, -##Hl °J^Ei ^ *>M-s4- ^4 

3 dt*}(6)fe *§1^ 4<H $14. ^4^3 4l4(6)tt 71^, ^-g-Slfe 
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^ ^ ^ ?2t45l ^Ml ^^H 1 ^>7> oj-g-^ ^ 

Sl^, ^mcfl CMOS -5-^ * 3-§-*Hr ^-f MOSFET 4:^>» A>-g-^ ^ o}r]-. M0SFET i 
^i/=5fl<y # f>\* ^B\(L2)$\ -a^H h^aRt # 

^^^(Ll)^ <y^Ei(L2) A>olofl zf £ 5<* 5^1 

-H w>4 7^-0] ^em ^^-§( 7(8) 9 >10> ii 12)^1 ^sfl A] 5. ^^€4. ^g- 

^€ A «8>S« 4 s &t].. 

< 34 > cf-g-o.5L, ^71 <?1^E^ ^7}5)S1- 5.*} & £ 6a ^ £ 6b# #asH £ 

<35> £ 6a^ MOSFET dt^>(6)7> ^£r€ Aj-Efl^ ^7>S]S£c]^ > E 6bfe MOSFET i^(6)7} ^ 

-§-7l-s]5.£olcf. MOSFET ^a>(6)7> ^-Sr^^ ^*J-(Ron)AS. 
MOSFET ^}(6)7} 7S3flA]EUC 0ff )5. ^-g-W. nf^l, MOSFET ^7f(6)7> ^ 

7H^}7il ^cf. ^S-*)} »45}a^ MOSFET :^Al-(6)^ °l-§-*M 

o]o}o} cgq^ o]-g-§>^ ^ tr 7> -^ (ol ^ M0SFET(6)^7}^ Tfloje 

eflt-i- S^H^) . cfn]-, oj^HH^ a^^o) ^o^ # 0N/0FF^S. *m 
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<36> <yo}cq a>-§- ^3}-^ofl^ MOSFET ^>(6)7> ON^-Eflol ^jf^ 0N <y ^^(^ w.^ 

^, MOSFET 4i*K6)3 ON^-Efl^ °J ^^(^^ Ro n )7> 91^] L2^ oj^^l tilsfl 

M0EFET4i7>(6)^ Ro n ^%l-ol ti]H7^ iiJi, ^^.i/^efl^l A>ol^ 7 1^^-^o] = 

wl^fl T^^, al^s]- <$<*°\)x\ ^x]S.°) A}-g-oj ^ sacf. zieiM-, MOSFET ^ 

7}(6)^ *}^7\ 0.18, 0.15 ^ 0.13 w ^(scale-down) 3^ ^MjojjEL^ Ron ^ 

<37> MOSFET ±*K6)7} OFF^H *fl^r, 9l^](L2)^ ^jg. MOSFET M(6)^ iiL 

^/^efl^l ^ A}o] ^ 7HsflA]^^(c off )7> tglS. <^^^ s\S,S. -f-^tbcf. o] ^^. ( 
MOSFET ±*K6)7\ OFF^H ^^(^-g-^r C off )7> 122) ^^ofl 

^ ^ 4°1 ^ ^7V# A>-g-^>a S ^ C off l- I" ^ &C|-. 

<38> -M- ^Al^]# ^-g-^-cH] ^O^fe Z]- Oj^E^l-^ o]D]Ei «ti^ ^ ^ ¥^1 , 

^3 ON/OFF a) ^ a^V, ^.2]- ^sK- ( ^i/^efl<y tI^aI^, ^afl^o) 

CM0S71 # JeL *}#^ 9m^\Mr A 4$m , 5-7 ^J^Eil- 2# ^ 3^S 

*>^, 40 - 100 nHSl €- ^ £Ul f ^^fV ^ofl ^ ^uf ^ ^ 
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<40> 2 ^ofl) 

<4i> o]^ t£ 7^. #2.^ igxgo] *q 2 *H°W nj-s. o]^Eil- >{M|*| ^ 

* 1 ^H43 *H$* 7l$o.^ -M*Ha, <y^BKLl, L2)^ ^(turns) 

I7fl^ o]^E^» ol-g-^c^ ol^E^l- + ol- ^ s 7H? j ^ olooj 

^1 ^H^r LIS] $li3j€^ ^ 7}x|i|, h^^o] ^^- (Ron 

(L2)^ ^Sjoi^l- 37fl^>7l ^SR L25] ^7}^S.^ o|cf. 
<43> 3 ^Ajoj]) 

<44> o]^ t E a. 3 ^Al^o] x4 S t} = 37fl^ ^ofl tg^ig 37fls1 O] 

^(35,37,38)1- ol-g-*> 7 ^ oioj Ei# o^tfl 6^, 4^ ^ 2#ofl 

^3" ^#t^S ^^Ei# #*K36)*f *i| 1 ^K39), $1^3 

(37)^ ^1^eK38M>o1^ £ e 2o| ) ^ 2 ^7 K40)# ^^^j-cf. 

<45> olsf ^a1^1^a4^ ( a.^^ S1(39) ^ 82(40)^1 ON/OFF^] #i*H xcj-e} 37>xl^ o] 

-^-^ 7 >^°1 ^Hr^. ^^a]^ ^o^o} ON/OFFAlo] Ron * Coff 

<46> 4-7 ^a1<^1) 
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iAls>ji fl^ £^#olcf. o]^EKLl,L2,L3)^ z}- ^4^^ ^oljsi 2 7fl7> *\g, cfs 

*1 ^€ ^ 5£4. *1 4 ^H^Mfe- 3 7l]^ °l*Ei(Ll,L2,L3) (51,53,54) f^H 
EiL2(53)^ 7pJ- ^» ^ J1> 27fl ^ o]rtEi(Ll,L2)^ €^rfe 

^<HH> €^r» ^-E-^ ^ 5d4(£ 9a ^S). 5 ^W^IMfe 37 floj 

(L1,L2,L3) f*<HH <?1^e1(L1)S] ^» 7H 1 - *}JL, cf-g-^ S o]^ 

Ei(L2), cf^g-AS ^l^Ei(L3)^ £0.3. - oicf (i £ 9b #S). *fl 

6 ^Al^oflA^ 37 flo] ^1^E-1(L1,L2,L3) f^H <^Ei(Ll)^ ^1^eKL3)^ ^» 7}- 
# ^ €^r# ^ V 5L^ *>J1, 91^(12)2) ^7} Aj-7] 27fl^ ^ titf ^1 
tMS^CE. 9c afl 7 ^*H4Mfe 371]^ o]oiEi(Ll,L2,L3) f^H <y*E|(L3) 

3 €^r« 7>^- ^ zKejl ^Ji, rf^ S <y*Ei(L2), tf.g-0.3L «y^E^(Ll)^l 

^o.S £^ 4- 9d &3z). 

<48> ^-ol ^^77}*) A}-g- 7}^ <>1*E)» <H *1W £ 9 <2}- ^o) oj^ u> L2> 

L3^ ^» 3*>S #ol 7] ^ ^7M^ ^"f ^ ^#0} ^jr o]^Bi^( mu tual 
inductance) SE^ 7l^-g-;g ^-g-i: #<U ^ &>cf. 

<49> CM0S7l^^Ai o. s * # 7>^*>cfji ^ 0.I8 ^m7]^ol 6 

0.15 jwn7l#ol 7 f , o.l3 /zm7l#ol 8#°1 ^so]^, ^> tJ^. £ i£^o} tJ-<#^ 
= A H1« ^-g-71-^^j-cf. cf^l, 8 # 3 tfl^l 43 o]5>7> 

<so> 8 ^a)o^1) 
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<51> EL*};, 5. 10* %^*>^ 8 *J*H4Hfe 7}^_ ^E-^ i^^J ^ 

(45) ^ (46)* ^*Vcf. ofl^tfl 6#, 4^ £ 2#^1 zfzj- #^r#-°S. 

£1(41,43, 44)* S^ul, ^>(42)^ o]^^(L2)^ <?l^l=KL3)2l ^^^> A\o]d\] *\] i 

4i^>(45), <y^Ei(L2)^- <?1^E^(L3)^ ^^^>S!f 112 A>o)ofl 2 i^^l i 
*}(46)# ^^4. 

<52> ^ f ol^Ei(Ll,L2,L3)^ 4 ^i=. 2 7fl7> AjS. CfST]] - ojtf. 4^ 

A i, <« 1"^ £ 9a ^1 £ 9d3 ^# 8 ^HH ^-g-^- ^ fH4. 

<53> A}-g-£}^ ^#<4 ^7} 6#, 7^ ^ 8# $3 ^7>5^ oj^E^ 

^•^1^4^ £-^H^ ^-§-7V^o] Ci^- T^tf. ^*\, ^E^ 

<54>^t!:, 3# oi^Eil- A}-g-*Kf Tjo.^ ^.^i^4^( fres)7 |. 2GHz °1*H:E. 

2GHz ol^H] 2g.^X\?) 7 ] ^*flA^ ^xfl ^# 145) o]^}s_ ^T^Kr %o] ti|-BJ-^e> 
nf. =l^, 6# ^-^* ^-f 71^5 <^€^ 

^^4^(f re s)7> #7}*H C "1 ^ €*r3 0 J^Ei# o]^ - olcf. 
<55> o|s} ^-o. 7 ].^^o]j7 =SZL^7>^*.V <^ &) ^ ^7], T^, EL^-o}^ 

sth ^#«H£L/4^«H = -g- RF ^/^ 1-^-* 0>}^2) ^ 

^7} # ^ojcf. 



25-14 



1020020070287 %^ 2003/1/9 

3*1 »^°\ 7}<t*\ ^ M<\o\}*\ ^ ±t<>\9] *H =L 



[^^1 Ml 

<5?> 3^ Si ^3*4 °l-8-*H Sl^€^-& 7> 1 £ 

(matching circuit)^ 3-8-t!: ^ cHr1BS.-g- RF IC^ 

3-8- 7}^<5>;els. ( SSajflDjt (programmable), (re-conf igureable)^ RF IOM 

<59> atr, ##tr 7r£ Sl^El* ^^H^Tl (voltage controlled oscillator W 
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i] 

«KE*fl 7l^ofl M(M>2)7fl^ ^#-8: *HS*Rr 7}i£ <y^BH 

*fl N ^Bi; 

1 lfl*l N ^l^El ^ 3^f^ o]^E^ 2^}f^ <?1^Ei Z]-Z]-ofl ^4=^ 
^ 1 ^ 2 II; 

3^51 ^M"^ ifl^J i4t If5}°] ^33, 

^-7] ^CH S §>uf^ i^^l ±7}9] ^XRr ^7) g_HL ^ §>M-^ <&%$JL, B^ 
7}^ ^-71 *fl 1 tfl^l ^ N <£^*\ A>o]^ Ol-g-^ 31 ^ ^7># # ^^£1 

2] 

1 ^Hl A^H, Aj- 7l CMOS 71^-g- ol-g-^ a^SfrjL, ^-71 ^2 

i^}^ MOSFET^l ^J* ^.2.3. ^^^.7>^ <y^E^. 

3] 
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4] 

*H 1 %H1 9l°]*\, #?1 1 *fl*l A N ^^E^ ^ 27fl2] ^ 

^# zj-z}- 4e^| 3^ s^jo S ^ 3^ Sl^E]. 

[^T 1 ^ 5] 

31 1 %H1 Sl^H, #71 0N/0FF« 31 #71 afl 1 vfl 

*1 N ^^21 o]^^i7l- 7l-^£l^ ^CLrH t}^ 7} 

6] 

^1 1 5^1, #71 ^| 1 ifl*l ^| N ^ ZJ-Z^ 71^011^ 

7] 

A 1 %H1 #71 M^r 3<>l#olJi ( >8-7l 3°] , ifl^ 1 

#7l A 1 "iJ^Kr #7l IS - ^uj-sq- o^^SlJL, E^Vfe ^7) 

A 1 ^ *fl 2 AVol^ ^ ^ ^-7H ^£)jl, 

#71 ^1 2 ifl^) ^7}°1 ^^7>^ #71 711 1 ^^R 1 ^7>7> £^5} ^- 7 ] ±E$f 
^^5lJl, E^T^ 2 *f *fl 3 <?i^&1 A>olSl Zl^ ^ $4=^ ^ 

<5Kr 7>^ ^I^El. 
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81 

all 1 *<H1 31°]*], #7l M^r 3ol^-ol ji, ^>7l 3°J i*Rr 7fl 1 

^1 1 4 2 <y^Bi a>oi^ ^1 ^ 3#£U, 

^71 Til 2 ifl^ dt.*}^ <a#*Rr ^>7l 7)1 1 3|. Tfl 2 A>ol^ 3)^ ^ 3. 

7H1 ^^31, E^*}^ ^1 2 all 3 91^] 7s>ol^ ^ ^ t^H 

9] 

all 1 %H1 &°H, 3^*1 7}^ <?l^EH]fe 900MHz, 1.5GHz, 1.9 GHz, 2.4 

GHz ^ 5.2GHz # 27fl<q «H = 1- SL^^Hr ^^-g- ^]Jl7} SJsJsq^ 3* Jt-;g 

SLS. m= 7>^ <?l^Bl. 

10] 

all 1 %H1 &°H, #7l 7>^ «?1^E^ 2GHz ^ ^^6\]a] ^.^ 
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1] 




Port 2 



IS. 3] 

Ri 



L=? 



Port 1 



O Port 2 
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7] 




8] 



Port 1 



— 1 10N:Ztr«ZL2 

n Q/l TR OFF:Z tr » Zl2 

r 



Port 2 



Inductor L2 

Inductor LI 



O Port 1 




Inductor L3 



-O Port 2 
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IS. 9a] 



Inductor LI 




Inductor L3 



IS. 9b] 



61 



Inductor LI 



Inductor L2 



64 



IS. 9c] 




Inductor L3 



Inductor LI 



Inductor L2 



OPort 2 




Port 1 



r 

66 



65 



■O Port 2 




Port 1 



74 



Inductor L3 



r 

76 



75 



■O Port 2 
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81 



Inductor LI. 



■OPort 1 




82- 




r 
vr" 



85 



Inductor L3 



■O Port 2 



[5. 10] 



Inductor LI 




Inductor L3 



■O Port 2 
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Inductor LI 



O Port 1 




Inductor L4 
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IS. 12] 

101 



■OPort 1 






107 



108- 



in 



no 




■O Port 2 



#3 °AA'- 2003/1/9 



25-25 



